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Description 

[0001] The present invention relates to a continuous 
film laminating and delaminating system. More particu- 
larly, the present invention relates to a system in which 
a film, e.g. a molding film, a photosensitive material film, 
a pressure-sensitive adhesive film, etc. is continuously 
laminated on and delaminated from a surface of a sub- 
strate, e.g. a duplicate plate, a hologram original plate, 
etc. 

[0002] Conventional techniques will be explained be- 
low by taking the case of a hologram duplicating method 
in particular. 

[0003] Duplication of a hologram original plate has 
heretofore been performed by applying laser light to the 
hologram original plate placed in close contact with a 
photosensitive material so that diffracted light from the 
original plate and the incident light interfere with each 
other in the photosensitive material, thereby recording 
a hologram image of the original plate in the photosen- 
sitive material. In this process, in order to prevent the 
disorder of the image due to the back reflection compo- 
nent produced by reflection at the reverse surface of the 
photosensitive material, an index matching liquid that is 
substantially equal to the original plate in refractive in- 
dex is interposed between the original plate and the pho- 
tosensitive material, thereby enhancing the adhesion 
and thus preventing back reflection during the duplica- 
tion of the hologram image. 

[0004] Incidentally, the index matching liquid, which is 
interposed between the hologram original plate and the 
photosensitive material, is a thick liquid and difficult to 
apply with a uniform thickness because of fluidity, thick- 
ness unevenness, vibration, etc. In particular, when a 
large amount of index matching liquid is applied, it is 
impossible to effect favorable duplication of a hologram 
due to the flow of the index matching liquid. Even if du- 
plication of a hologram is carried out in a clean room, 
dust particles of 1 0 |um or less in diameter may get mixed 
in the contact layer structure. If duplication is carried out 
with dust particles mixed in the contact layer structure, 
the dust particles undesirably lift the film of photosensi- 
tive material and cause duplicating defects due to the 
flow of the index matching liquid around the dust parti- 
cles. 

[0005] To solve such problems, Japanese Patent Ap- 
plication No. 4-327918 proposes a duplicating method 
and apparatus wherein a cushioning layer is used to 
bury dust particles to thereby reduce the incidence of 
duplicating defects. However, the proposed duplicating 
method and apparatus still suffer from problems in terms 
of durability and so forth. 

[0006] I n view of the above-described problems of the 
conventional technique, Japanese Patent Application 
No. 5-212954 discloses a system in which a film, e.g. a 
photosensitive material film, is continuously and surely 
brought into contact with a surface of a substrate, e.g. 
a hologram original plate, and it is continuously delam- 



inated from the substrate surface. 
[0007] The invention in the above-mentioned applica- 
tion will be explained below by way of an example in 
which it is applied to duplication of a hologram. It will, 
5 however, be clear from the following explanation that the 
use application of the system according to the invention 
is not necessarily limited to duplication of a hologram, 
but the system may also be applied to duplication of a 
relief pattern, preparation of a sample of a microscopic 
10 specimen, etc. 

[0008] Duplication of a hologram is carried out as 
shown in Fig. 1 (a). That is, a photosensitive material film 
1 is brought into close contact with a surface of a holo- 
gram original plate 5 through an index matching liquid 
15 6 having a refractive index substantially equal to that of 
the original plate 5. Then, laser light 7 is applied from 
the photosensitive material film side (or from the holo- 
gram original plate side, as described later) so that the 
light 7 and diffracted light 8 from the original plate 5 in- 
20 terferewith each other in the photosensitive material film 
1 , thereby recording a hologram image in the photosen- 
sitive material film 1. The photosensitive material film 1 
for hologram recording, which is made of a photopoly- 
mer or the like, is usually composed of 3 layers, that is, 
25 a base film 3, a photosensitive material 2, and a base 
film 4. If minute dust particles 9 are mixed in the contact 
layer structure when the photosensitive material film 1 
is brought into close contact with the hologram original 
plate 5, the dust particles 9 undesirably lift the film 1 and 
30 cause duplicating defects due to the flow of the index 
matching liquid 6 around the dust particles 9. 
[0009] Therefore, the base film 3 that is closer to the 
original plate 5 is peeled off to expose the photosensitive 
material layer 2, which is a viscoelastic material, and the 
35 photosensitive material layer 2 is laminated directly on 
the original plate 5, as shown in Fig. 1(b), thereby bur- 
ying the dust particles 9 in the layer 2, and thus making 
it possible to reduce the incidence of duplicating defects. 
[0010] In this process, it is preferable to remove dust 
40 particles from the base films 3 and 4 by using gum roll- 
ers, as a matter of course. It is also preferable to use a 
static eliminator (ionized air spray, corona discharge, 
etc.) in order to suppress adsorption of dust particles 
due to static electricity generated when the base film 3 
45 is peeled off. 

[001 1 ] In Japanese Patent Application No. 5-21 2954, 
however, the duplication is carried out by intermittently 
feeding the film 1 onto the original plate 5 in theory be- 
cause the original plate 5 is in planar form. 
50 [0012] The present invention was made in order to 
solve the problem of Japanese Patent Application No. 
5-212954, proposed by the present applicant, that du- 
plication cannot be effected continuously but intermit- 
tently only. Accordingly, an object of the present inven- 
ts tion is to enable a film, e.g. a photosensitive material 
film, to be continuously laminated on and delaminated 
from a surface of a substrate, e.g. a hologram original 
plate, and to allow duplication to be continuously effect- 
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ed by forming the surface of such a substrate into a cy- 
lindrical configuration. 

[0013] To attain the above-described object, the 
present invention provides an arrangement in which the 
hologram original plate 5 is fixed on the cylindrical sur- 
face of a cylinder, and the hologram surface of the orig- 
inal plate is protected by a substrate having release 
properties. 

[0014] Original plates applicable as the hologram 
original plate 5 are those which comprise a flexible sub- 
strate made of a silver halide material, a bichromated 
gelatin material, a photopolymer material, etc. The holo- 
gram original plate 5 is preferably made of a material 
which has a refractive index close to that of the photo- 
sensitive material film 1 for hologram recording, and 
which is less birefringent. 

[0015] Incidentally, if air bubbles are trapped when the 
photosensitive material film 1 with one base film 3 
peeled therefrom is laminated directly on the original 
plateS (original plate cylinder5 in the present invention), 
as shown in Fig. 1(b), the trapped air bubbles will lead 
to duplicating defects. According to the present inven- 
tion, therefore, the photosensitive material film 1 is se- 
quentially brought into close contact with the original 
plate 5 by using a pressure roller. With regard to the di- 
ameter of the pressure roller and the film pass, a system 
as shown in Fig. 2(b) is preferable to a system as shown 
in Fig. 2(a). That is, it is preferable that the diameter of 
the roller 10 should be relatively small, while the film 
winding angle 9 should be relatively large. More specif- 
ically, the diameter of the roller 1 0 is preferably as small 
as 100 mm or less, more preferably about 50 mm. Be- 
cause the roller 10 may be deflected, it is preferable to 
apply pressure to the roller 10 by using another roller 
having a relatively large diameter. The film winding an- 
gle 9 is preferably not smaller than 90°. The pressure of 
the roller 1 0 and the tension of the film 1 are also pref- 
erably set at relatively high levels: That is, the roller 
pressure is preferably not lower than 0.1 kgf/cm 2 , and 
the film tension is preferably not lower than 0.1 kgf/cm. 
[0016] When laser light is used to duplicate the origi- 
nal plate 5, it is preferable to use an anti-reflection coat- 
ed glass or film for the purpose of eliminating noise due 
to the back reflection of the incident light. In the case of 
a reflection hologram original plate 5, it is preferable to 
carry out optical duplicating process using a layer con- 
figuration such as that shown in Fig. 3(a), which is com- 
posed, in order from the laser light incidence side, of an 
anti-reflection coated glass 1 1 , an index matching liquid 
12, a base film 4, a photosensitive material 2, a holo- 
gram original plate 5, and a light-absorbing material 13. 
In the case of a transmission hologram original plate 5, 
it is preferable to perform optical duplicating process us- 
ing a layer configuration which is composed, as shown 
in Fig. 3(b), of an anti-reflection coated glass 1 1 , a holo- 
gram original plate 5, a photosensitive material 2, and 
a base film 4. The base film 4 is preferably an optical 
absorption film or an anti-reflection coated film. It should 



be noted that in the case of a reflection hologram original 
plate 5, another anti-reflection coated glass 11 may be 
disposed in place of the light-absorbing material 13 to 
prevent back reflection of light passing through the orig- 

5 inal plate 5. 

[0017] It is also preferable to add an ionizing radiation 
masking device whereby, prior to the optical duplicating 
process by the laser light 7, an ionizing radiation to 
which the photosensitive material 2 is sensitive, such as 

10 ultraviolet light, is applied to a region of the photosensi- 
tive material 2 other than a region where a hologram 
image is to be recorded, thereby effecting trimming (i.e. 
the region that is not used for duplication is sufficiently 
exposed to the light so as to lose its photosensitivity to 

15 the laser light 7). 

[0018] It should be noted that it is necessary to pro- 
vide an ionizing radiation irradiator for lowering the ad- 
hesion of the photosensitive material film 1 when dela- 
minated from the original plate 5 after the optical dupli- 

20 eating process has been carried out by the laser light 7 
as described above. For this purpose, the whole surface 
of the photosensitive material film 1 should preferably 
be irradiated with ultraviolet light by using an ultraviolet 
irradiator installed downstream the laser exposure part, 

25 which is different from the ultraviolet irradiator for trim- 
ming. With aview to lowering the adhesion of theoriginal 
plate 5, it is preferable that the surface of the original 
plate 5 with which the photosensitive material film 1 is 
to come in close contact should be subjected to release 

30 treatment in advance by using a fluorine-containing re- 
leasing agent, a silicone-containing releasing agent, 
etc. 

[0019] Incidentally, if one end of the photosensitive 
material film 1 is merely pulled up from the original plate 

35 5 when the photosensitive material film 1 is to be dela- 
minated, a peel rate difference is produced in the plane 
of the photosensitive material film 1, resulting in peel 
unevenness, e.g. an undesired line, along the peel front 
at a position where the delamination stops or the peel 

40 rate is low. Thus, the duplicate which has been favorably 
made so far becomes defective. More specifically, if the 
photosensitive material film 1 is pulled up from one end 
thereof, as shown in Fig. 4(a), it is first delaminated rap- 
idly as far as the position © , shown in the figure, where 

45 the delamination suspends. Then, the photosensitive 
material film 1 is delaminated rapidly as far as the posi- 
tion © . If such discontinuous delamination is carried 
out, undesired lines occur on the photosensitive mate- 
rial film 1 at the positions © and (2) . To prevent the 

50 occurrence of such lines, the photosensitive material 
film 1 should preferably be delaminated sequentially 
while being pressed with a roller 1 8, as shown in Fig. 4 
(b), in the same way as in the case where the photosen- 
sitive material film 1 is laminated on the original plate 5 

55 [Fig. 2(b)]. 

[0020] In the photosensitive material film 1 delaminat- 
ed in this way, the surface of the photosensitive material 
2 is exposed. Therefore, it is necessary in order to take 
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up the photosensitive material film 1 effectively to lami- 
nate a protective film on the photosensitive material- 
side surface of the photosensitive material film 1. Ac- 
cordingly, as shown in Fig. 4(b), a protective film 20 hav- 
ing an adhesive layer or pressure-sensitive adhesive 
layer on one side thereof is laminated on the delaminat- 
ed photosensitive material film 1, with the adhesive or 
pressure-sensitive adhesive layer facing toward the film 
1, through a roller 19 rotating in reverse relation to the 
roller 18. In this case, an ionizing radiation treatment 
may be needed after the protective film 20 has been 
laminated on the photosensitive material film 1 in order 
to raise the adhesion. In such a case, an ionizing radi- 
ation irradiator must be provided. It should be noted that 
the photosensitive material film 1 can be made into a 
seal type photosensitive material film by using a protec- 
tive film 20 having high release properties. 
[0021 ] As will be clear from the foregoing description, 
the present invention provides a continuous film lami- 
nating and delaminating system according to claim 1 
which includes a film supply part for supplying a film, a 
film laminating part for continuously laminating the sup- 
plied film on a film laminating substrate, a film delami- 
nating part for continuously delaminating the film from 
the film laminating substrate, and a film take-up part for 
taking up the delaminated film. 

[0022] In this case, it is preferable that the above-de- 
scribed film should have a base film stacked on one side 
thereof, and a base film peeling part for peeling the base 
film from the film supplied from the film supply part 
should be provided between the film supply part and the 
film laminating part, and that a protective film laminating 
part for sequentially laminating a protective film on the 
exposed surface of the film delaminated from the film 
laminating substrate should be provided between the 
film delaminating part and the film take-up part. 
[0023] The present invention is applied to a hologram 
duplicating apparatus. That is, a photosensitive material 
film which is composed of a photosensitive material and 
a pair of base films attached to both sides of the photo- 
sensitive material is used as the above-described film, 
and a hologram original plate to be duplicated is used 
as the film laminating substrate. The base film peeling 
part is disposed so as to peel the base film from a side 
of the photosensitive material film which is to face the 
hologram original plate. Moreover, the system is provid- 
ed with an optical hologram duplicating part for optically 
duplicating a hologram image of the hologram original 
plate onto the photosensitive material film which is lam- 
inated on the hologram original plate. With this arrange- 
ment, it is possible to effect favorable duplication of a 
hologram. 

[0024] In the above-described hologram duplicating 
apparatus, the hologram original plate to be duplicated 
is fixed on the cylindrical surface of a cylinder, and the 
hologram surface of the hologram original plate is pro- 
tected by a substrate having release properties. The 
hologram original plate to be duplicated is preferably 



composed of a release layer, a protective substrate, an 
adhesive layer, a hologram layer, an adhesive layer, a 
protective substrate, a light-absorbing layer, and an ad- 
hesive layer (and the cylinder), which are partly or en- 

5 tirely stacked in the mentioned order. Alternatively, the 
hologram original plate is preferably composed of a re- 
lease layer, a protective substrate, an adhesive layer, a 
hologram layer, an adhesive layer, a protective sub- 
strate, a light-absorbing layer, an adhesive layer, a 

10 colored glass (sheet), and an adhesive layer (and the 
cylinder), which are partly or entirely stacked in the men- 
tioned order. 

[0025] The hologram original plate may be arranged 
such that the hologram layer includes a plurality of lay- 
's ers having different wavelengths or angles of diffraction, 
and barrier layers are provided between these layers 
and between the hologram layer and layers overlying 
and underlying it. 

[0026] It is preferable to provide at least either a 
20 cleaning gum roller for removing foreign matter from the 
photosensitive material film supplied from the film sup- 
ply part, or a static eliminator for preventing adsorption 
of foreign matter by static electricity. 
[0027] Further, it is preferable to provide a trimming 
25 device for irradiating the photosensitive material film 
with light in a pattern to which the photosensitive mate- 
rial film is sensitive at the same time as or before the 
optical duplicating process is carried out in the optical 
hologram duplicating part, thereby making the photo- 
30 sensitive material film lose its photosensitivity in the pat- 
tern of the applied light. 

[0028] It is also possible to provide a uniform expo- 
sure device for reducing the adhesion of the photosen- 
sitive material film to the hologram original plate after 

35 the optical duplicating process has been carried out in 
the optical hologram duplicating part. 
[0029] It is preferable that the protective film should 
have an adhesive layer or a pressure-sensitive adhe- 
sive layer on one side thereof, and that in the protective 

40 film laminating part the protective film should be lami- 
nated on the exposed surface of the film delaminated 
from the film laminating substrate with the adhesive or 
pressure-sensitive adhesive layer facing toward the ex- 
posed surface. 

45 [0030] It is also possible to provide an ionizing radia- 
tion irradiating part for applying an ionizing radiation to 
the protective film between the protective film laminating 
part and the film take-up part. 

[0031] In the present invention, the continuous film 
50 laminating and delaminating system according to claim 
1 includes a pressure roller, which brings the photosen- 
sitive material film 1 into close contact with the original 
plate 5. Therefore, no air bubbles are trapped when the 
film is laminated on the film laminating substrate, and 
55 no peel unevenness, e.g. undesired line, occurs when 
the film is delaminated from the film laminating sub- 
strate. Moreover, the series of operations can be con- 
tinuously carried out. 
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[0032] Still other objects and advantages of the inven- 
tion will in part be obvious and will in part be apparent 
from the specification. 

[0033] The invention accordingly comprises the fea- 
tures of construction, combinations of elements, and ar- 
rangement of parts which will be exemplified in the con- 
struction hereinafter set forth, and the scope of the in- 
vention will be indicated in the claims. 
[0034] Figs. 1 (a) and 1 (b) show a hologram duplicat- 
ing method. 

[0035] Figs. 2(a) and 2(b) show a film laminating 
method according to the present invention. 
[0036] Figs. 3(a) and 3(b) show layer configurations 
usable for hologram duplicating process. 
[0037] Figs. 4(a) and 4(b) show a film delaminating 
method according to the present invention. 
[0038] Fig. 5 shows the arrangement of a hologram 
original plate photographing optical system in one em- 
bodiment of the present invention. 
[0039] Figs. 6(a) and 6(b) show the arrangement of a 
hologram duplicating apparatus in one embodiment of 
the present invention. 

[0040] Fig. 7 shows the arrangement of a hologram 
original plate photographing optical system in another 
embodiment of the present invention. 
[0041] Embodiments of the continuous film laminating 
and delaminating system according to the present in- 
vention will be described below. In the following embod- 
iments, the present invention is applied to a hologram 
duplicating . apparatus. 

[Embodiment 1] 

[0042] A Lippmann hologram (reflection hologram) 
original plate is photographed by using an optical sys- 
tem such as that shown in Fig. 5. That is, light emitted 
from an Ar laser 21 is split into two light beams by a half- 
mirror 22. One light beam passes via a mirror 23 and a 
lens 24 so as to converge on a pinhole 25. Divergent 
light emanating from the pinhole 25 is incident obliquely 
on one side of a photosensitive material 26. The other 
light beam passes via mirrors 27 and 28 and a lens 29 
so as to converge on a pinhole 30, and divergent light 
emanating from the pinhole 30 is formed into an en- 
larged parallel light beam by a collimating lens 31 and 
then incident on the other side of the photosensitive ma- 
terial 26. The two light beams interfere with each other 
in the photosensitive material 26, thereby recording a 
hologram in the photosensitive material 26. As the pho- 
tosensitive material 26, Omnidex-352 holographic re- 
cording film, manufactured by Du Pont U.S.A., may be 
used. The exposure energy is 30 mJ/cm 2 by light of 
wavelength 514 nm from the Ar laser 21. After the ex- 
posure, the photosensitive material 26 having a holo- 
gram recorded therein is subjected to uniform exposure 
at 100 mJ/cm 2 by using a super-high pressure mercury 
lamp. Then, the photosensitive material 26 is sand- 
wiched between a pair of triacetylcellulose films and 



sealed with an optical adhesive (NOA-61 , manufactured 
by Noland U.S. A), thereby preparing a hologram original 
plate 35. The surface of the hologram, original plate 35 
with which a duplicating photosensitive material film is 
5 to be brought into close contact is subjected to release 
treatment in advance by using a fluorine-containing re- 
leasing agent, a silicone-containing releasing agent, 
etc. 

[0043] Next, the hologram original plate 35 is incorpo- 
10 rated into a duplicating apparatus such as that shown 
in Fig. 6(a). In this apparatus, as a duplicating photo- 
sensitive material film 1, Omnidex-352 holographic re- 
cording film having a triple-layer configuration which is 
composed of a base film 3, a photosensitive material 2 
15 and a base film 4, as shown in a sectional view in part 
© of Fig. 6(b), is used. As a protective film 50, a pro- 
tective film which is composed, as shown in a sectional 
view in part ® of Fig. 6(b), of a PET (polyethylene 
terephthalate) 51 of 50 \xm in thickness, an optical ad- 
20 hesive (NOA-61 , manufactured by Noland U.S.A.) 52 of 
1 |nm in thickness, and a PET 53 of 50 jum in thickness 
is used. 

[0044] The arrangement of the duplicating apparatus, 
together with the operation thereof, will be explained be- 
25 low. A supply roller 32 has the duplicating photosensitive 
material film 1 set thereon. The film 1 is delivered from 
the supply roller 32 and cleaned through cleaning rollers 
44 which constitute a pair of nip rollers. Then, the base 
film 3 is peeled off from one side of the film 1 by base 
30 film peeling rollers 33 which constitute another pair of 
nip rollers. The peeled base film 3 is taken up by a take- 
up roller 34. Meanwhile, the film 1 having the photosen- 
sitive material surface exposed is laminated on an orig- 
inal plate cylinder 35 by a pressure roller 37. 
35 [0045] Thereafter, projection exposure is carried out 
by applying ultraviolet light 46 from a super-high pres- 
sure mercury lamp (not shown) through a photo-mask, 
thereby shielding only the central portion of the laminate 
region of the photosensitive material 2, and exposing 
40 the peripheral portion, exclusive of the central portion, 
at a dose rate of 30 mJ/cm 2 and thus making the pe- 
ripheral portion lose its photosensitivity. In this way, trim- 
ming (masking) is carried out. 

[0046] Next, Ar laser light 47 which is in conjugate re- 
45 lation to the laser light used in the original plate photo- 
graphing process is applied to the original plate cylinder 
35 from the film side (dose rate: 30 mJ/cm 2 ) to effect 
duplication. 

[0047] Next, the photosensitive material film 1 is dela- 
50 minated from the original plate cylinder 35 by a delam- 
inating roller 37'. The photosensitive material film 1 is 
subjected to ultraviolet exposure by a UV exposure part 
46' which is provided between the laser exposure part 
and the delaminating roller 37' to carry out uniform ul- 
55 traviolet exposure, thereby facilitating the determination 
of the film 1 . 

[0048] Next, a protective film 50 with an adhesive lay- 
er 52 is laminated on the photosensitive material side of 
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the photosensitive material film 1 by a laminating roller 
38 which constitutes another pair of nip rollers in com- 
bination with the delaminating roller 37'. At this time, the 
base film 51 (PET of 50 jum in thickness) of the protective 
film 50 supplied from a supply roller 40 is peeled off by 
a peeling roller 39 and taken up by a take-up roller 41 . 
[0049] The photosensitive material film 1 having the 
protective film 50 laminated thereon enters an ultraviolet 
irradiator 42 through another pair of nip rollers 54 for 
transport. In the ultraviolet irradiator 42, the photosen- 
sitive material film 1 is exposed to ultraviolet light from 
a super-high pressure mercury lamp at 1 00 mJ/cm 2 , and 
thereafter the film 1 is taken up by a take-up roller 43. It 
should be noted that an antistatic device is provided for 
each of the peeling rollers 33 and 39 to eliminate static 
electricity generated at these rollers. 
[0050] In the above-described apparatus, the layer 
configurations of the photosensitive material film 1 , the 
protective film 50 and the laminate of these films 1 and 
50 at© to® in Fig. 6 (a) are such as those shown in 
parts © to (5) of Fig. 6(b). It should be noted that by 
peeling off the base film 53 from the final product cut 
into a sheet, the duplicate hologram can be bonded to 
an article as a hologram seal. 

[0051] The hologram duplicating apparatus having 
the above-described arrangement enables favorable 
duplicate holograms to be continuously and efficiently 
produced without causing duplicating defects due to for- 
eign matter such as dust particles and air bubbles and 
without peel unevenness. 

[Embodiment 2] 

[0052] A full-color Lippmann hologram (reflection 
hologram) original plate is produced by using an optical 
system such as that shown in Fig. 7. First, with one base 
film peeled off therefrom, Omnidex-705 holographic re- 
cording film, manufactured by Du Pont U.S.A., is lami- 
nated on a glass (original plate protective glass) of 5 mm 
in thickness which has been subjected to release treat- 
ment. Thereafter, the other base film is peeled off from 
the holographic recording film, and a PVA (polyvinyl al- 
cohol) film (preferably, non-oriented film) of 5 \im in 
thickness is laminated on the exposed surface of the ho- 
lographic recording film. The resulting stack structure is 
sandwiched between a pair of anti-reflection coated 
glasses through an index matching liquid (preferably, 
xylene), thereby preparing a holographic imaging plate 
(photosensitive material) 26. The photosensitive mate- 
rial 26 is set in the position illustrated in the figure. The 
optical system is approximately similar to that shown in 
Fig. 5. In the optical system shown in Fig. 7, however, 
three lasers are used in order to photograph a full-color 
hologram. That is, a Kr laser 71 (647 nm) is used as a 
light source for Red. As a light source for Green, a dye 
laser 72 (576 nm) with an Ar laser as an excitation laser 
74 is used. In addition, an Ar laser 73 (458 nm) is used 
as a light source for Blue. A totally reflecting mirror 75 



and dichroic mirrors 76 and 77 are used to propagate 
laser lights from these three light sources along one op- 
tical path. In the illustrated arrangement, the dichroic 
mirror 76 is a red narrow-band mirror having anti-reflec- 

5 tion coating provided on the reverse surface thereof. 
The dichroic mirror 77 is a mirror that has anti-reflection 
coating provided on the reverse surface thereof and that 
selectively reflects only light of wavelength 500 nm or 
shorter. However, the arrangement of the lasers 71 to 

10 73 is not necessarily limited to the illustrated example 
but may be changed as desired. In such a case, it is 
necessary to change the arrangement and reflection 
band of the totally reflecting mirror 75 and the dichroic 
mirrors 76 and 77. 

15 [0053] With the above-described arrangement, first, 
a hologram is recorded by using only Kr laser light (647 
nm). The exposure energy is 30 mJ/cm 2 , and after the 
exposure process, uniform exposure is carried out at 
1 00 mJ/cm 2 using a super-high pressure mercury lamp. 

20 Next, the two anti-reflection coated glasses are re- 
moved, and the index matching liquid is dried. Thereaf- 
ter, Omnidex-705 and a PVA layer are successively 
stacked on the surface of the PVA film by the same 
method as the above, and the resulting stack structure 

25 is sandwiched between a pair of anti-reflection coated 
glasses again, thereby preparing a holographic imaging 
plate 26. 

[0054] With the laser light changed to dye laser light 
(576 nm), uniform exposure is similarly carried out at 30 

30 mJ/cm 2 , and then uniform exposure is carried out using 
a super-high pressure mercury lamp. Further, the same 
process as the above is repeated. With the laser light 
changed to Ar laser light (458 nm), third exposure is car- 
ried out. After the uniform exposure, the anti-reflection 

35 coated glasses are removed, and the index matching 
liquid is dried. Thereafter, the holographic recording film 
is delaminated from the glass of 5 mm in thickness, and 
a pair of triacetylcellulose films are bonded to both sides 
of the film through an optical adhesive (NOA-61, man- 

40 ufactured by Noland U.S.A.). 

[0055] Further, black spray [SSP spray black, manu- 
factured by Atom Kagaku Toryo (k.k.)] is uniformly coat- 
ed on the surface of one triacetylcellulose film and then 
dried to form an antihalation layer. Further, the surface 

45 of the other triacetylcellulose film is coated with a sili- 
cone-containing releasing agent [KE42TS', manufac- 
tured by Shinetsu Chemical (k.k.)] to form a release lay- 
er, thereby preparing an original plate 35 to be duplicat- 
ed. 

50 [0056] Next, the hologram original plate 35 is incorpo- 
rated into a duplicating apparatus such as that shown 
in Fig. 6(a). In this apparatus, as the duplicating photo- 
sensitive material film 1, Omnidex-705 holographic re- 
cording film having a triple-layer configuration which is 

55 composed of a base film 3, a photosensitive material 2 
and a base film 4, as shown in a sectional view in part 
© of Fig. 6(b), is used. As a protective film 50, a pro- 
tective film which is composed, as shown in a sectional 
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view in part ® of Fig. 6(b), of a PET (polyethylene 
terephthalate) 51 of 50 \xrr\ in thickness, an optical ad- 
hesive (NOA-61 , manufactured by Noland U.S.A.) 52 of 
1 |um in thickness, and a PET 53 of 50 jum in thickness 
is used. 

[0057] The arrangement of the duplicating apparatus, 
together with the operation thereof, will be explained be- 
low. A supply roller 32 has the duplicating photosensitive 
material film 1 set thereon. The film 1 is delivered from 
the supply roller 32 and cleaned through cleaning rollers 
44 which constitute a pair of nip rollers. Then, the base 
film 3 is peeled off from one side of the film 1 by base 
film peeling rollers 33 which constitute another pair of 
nip rollers. The peeled base film 3 is taken up by a take- 
up roller 34. Meanwhile, the film 1 having the photosen- 
sitive material surface exposed is laminated on an orig- 
inal plate cylinder 35 by a pressure roller 37. 
[0058] Thereafter, projection exposure is carried out 
by applying ultraviolet light 46 from a super-high pres- 
sure mercury lamp (not shown) through a photo-mask, 
thereby shielding only the central portion of the laminate 
region of the photosensitive material 2, and exposing 
the peripheral portion, exclusive of the central portion, 
at a dose rate of 30 mJ/cm 2 , and thus making the pe- 
ripheral portion lose its photosensitivity. In this way, trim- 
ming (masking) is carried out. 

[0059] Next, Ar laser light, Kr laser light and dye laser 
light 47, which are in conjugate relation to the laser light 
used in the-original plate photographing process, are 
successively applied to the original plate cylinder 35 
from the film side (dose rate: 30 mJ/cm 2 ) to effect dupli- 
cation. 

[0060] Next, the photosensitive material film 1 is dela- 
minated from the original plate cylinder 35 by a delam- 
inating roller 37'. The photosensitive material film 1 is 
subjected to ultraviolet exposure by a UV exposure part 
46' which is provided between the laser exposure part 
and the delaminating roller 37' to carry out uniform ul- 
traviolet exposure, thereby facilitating the determination 
of the film 1 . 

[0061 ] Next, a protective film 50 with an adhesive lay- 
er 52 is laminated on the photosensitive material side of 
the photosensitive material film 1 by a laminating roller 
38 which constitutes another pair of nip rollers in com- 
bination with the delaminating roller 37'. At this time, the 
base film 51 (PET of 50 jum in thickness) of the protective 
film 50 supplied from a supply roller 40 is peeled off by 
a peeling roller 39 and taken up by a take-up roller 41 . 
[0062] The photosensitive material film 1 having the 
protective film 50 laminated thereon enters an ultraviolet 
irradiator 42 through another pair of nip rollers 54 for 
transport. In the ultraviolet irradiator 42, the photosen- 
sitive material film 1 is exposed to ultraviolet light from 
a super-high pressure mercury lamp at 100 mJ/cm 2 , and 
thereafter the film 1 is taken up by a take-up roller 43. It 
should be noted that an antistatic device is provided for 
each of the peeling rollers 33 and 39 to eliminate static 
electricity generated at these rollers. 



[0063] In the above-described apparatus, the layer 
configurations of the photosensitive material film 1 , the 
protective film 50 and the laminate of these films 1 and 
50 at © to ® in Fig. 6(a) are such as those shown in 
5 parts © to ® of Fig. 6(b). It should be noted that by 
peeling off the base film 53 from the final product cut 
into a sheet, the duplicate hologram can be bonded to 
an article as a hologram seal. 



Claims 

1 . A continuous film laminating and delaminating sys- 
tem comprising: 

a film supply part for supplying a photosensitive 
material film (1); 

a film laminating part for continuously laminat- 
ing the supplied film on a hologram original 
plate (35) to be duplicated: fixed on a cylindrical 
surface of a cylinder; 

a pressure roller (37) for bringing the film (1) in 
close contact with the original plate (35); 
a film delaminating part for continuously dela- 
minating said film (1) from said original plate 
(35); and 

a film take-up part for taking up said determinat- 
ed film (1). 

2. The system according to claim 1 , wherein said film 
(1 ) has a base film stacked on one side thereof, said 
system further comprising: 

a base film peeling part for peeling said base 
film from said film supplied from said film supply 
part, said base film peeling part being provided 
between said film supply part and said film lam- 
inating part; and 

a protective film laminating part for sequentially 
laminating a protective film (50) on an exposed 
surface of said film delaminated from said film 
laminating substrate, said protective film lami- 
nating part being provided between said film 
delaminating part and said film take-up part. 

3. The system according to claim 2, wherein said film 
(1 ) comprises a pair of base films (3, 4) attached to 
both sides of said photosensitive material (2), and 
said base film peeling part being disposed so as to 
peel said base film from a side of said photosensi- 
tive material film (1) which is to face said hologram 
original plate (35), said system further comprising 
an optical hologram duplicating part for optically du- 
plicating a hologram image of said hologram origi- 
nal plate onto said photosensitive material film 
which is laminated on said hologram original plate. 

4. The system according to any of claims 1 to 3, 
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wherein a hologram surface of said hologram orig- 
inal plate (35) is protected by a substrate having re- 
lease properties 

5. The system according any of to claims 1 to 4, 
wherein said hologram original plate (35) has a 
hologram layer including a plurality of layers having 
different wavelengths or angles of diffraction, and 
barrier layers are provided between these layers 
and between said hologram layer and layers over- 
lying and underlying it. 

6. The system according to any of claims 1 to 5, further 
comprising at least either a cleaning gum roller (44) 
for removing foreign matter from said photosensi- 
tive material film (1) supplied from said film supply 
part, or a static eliminator for preventing adsorption 
of foreign matter by static electricity. 

7. The system according to any of claims 1 to 6, further 
comprising trimming means for 

irradiating said photosensitive material film with 
light in a pattern to which said photosensitive mate- 
rial film is sensitive at the same time as or before 
the optical duplicating process is carried out in said 
optical hologram duplicating part, thereby making 
said photosensitive material film (1) lose its photo- 
sensitivity in the pattern of the applied light. 

8. The system according to any of claims 1 to 7, further 
comprising uniform exposure 

means for reducing adhesion of said photosensitive 
material film to said hologram original plate after the 
optical duplicating process has been carried out in 
said optical hologram duplicating part. 

9. The system according to any of claims 1 to 8, 
wherein said protective film has an 

adhesive layer (52) or a pressure-sensitive adhe- 
sive layer on one side thereof, and in said protective 
film laminating part said protective film is laminated 
on the exposed surface of said film delaminated 
from said film laminating substrate with said adhe- 
sive or pressure-sensitive adhesive layer facing to- 
ward said exposed surface. 

10. The system according to any of claims 1 to 9, further 
comprising an ionizing 

radiation irradiating part for applying an ionizing 
radiation to said protective film, said ionizing radia- 
tion irradiating part being provided between said 
protective film laminating part and said film take-up 
part. 



Patentanspruche 

1. System zur kontinuierlichen Laminierung und Ent- 



laminierung von Folien, mit: 

einem Folienzufuhrungsabschnitt zum Zufuh- 
ren einer Folie (1 ) aus photoempfindlichem Ma- 
5 terial, 

einem Folien-Laminierungsabschnitt zum kon- 
tinuierlichen Laminieren der zugefuhrten Folie 
auf eine zu duplizierende Hologramm-Original- 
10 platte (35), die auf einer zylindrischen Oberfla- 

che eines Zylinders fixiert ist; 

einer Andruckrolle (37), um die Folie (1) in ei- 
nen engen Kontakt mit der Originalplatte (35) 
15 zu bringen; 

einem Folienentlaminierungsabschnitt zum 
kontinuierlichen Entlaminieren der Folie (1 ) von 
der Originalplatte (35); und 

20 

einem Folienaufnahmeabschnitt zum Aufneh- 
men der entlaminierten Folie (1). 

2. System nach Anspruch 1, wobei die Folie (1) eine 
25 auf einer Seite davon aufgebrachte Basisfolie auf- 

weist, wobei das System weiter aufweist: 

einen Basisfolienabziehabschnitt, zum Abzie- 
hen der Basisfolie von der von dem Folienzu- 
30 fuhrungsabschnitt zugefuhrten Folie, wobei der 

Basisfolienabziehabschnitt zwischen dem Foli- 
enzufuhrungsabschnitt und dem Folien-Lami- 
nierungsabschnitt vorgesehen ist; und 

35 einen Schutzfolien-Laminierungsabschnitt 

zum anschlieBenden Laminieren einer Schutz- 
folie (50) auf eine freigelegte Oberflache der 
von dem Folienlaminierungssubstrat entlami- 
nierten Folie, wobei der Schutzfolien-Laminie- 
40 rungsabschnitt zwischen dem Folienentlami- 

nierungsabschnitt und dem Folienaufnahme- 
abschnitt vorgesehen ist. 

3. System nach Anspruch 2, wobei die Folie (1) ein 
45 Paar von Basisfolien (3, 4) aufweist, die an beiden 

Seiten des photoempfindlichen Materials (2) ange- 
ordnet sind, und der Basisfolienabziehabschnitt so 
angeordnet ist, daG er die Basisfolie von einer Seite 
der Folie (1) aus dem photoempfindlichen Material 

50 abzieht, welche der Hologramm-Originalplatte (35) 
gegenuberliegen soli, wobei das System ferner ei- 
nen optischen Hologramm-Duplizierungsabschnitt 
zumoptischen Duplizieren eines Hologrammbildes 
der Hologramm-Originalplatte auf die Folie aus 

55 photoempfindlichem Material aufweist, welche auf 
die Hologramm-Originalplatte laminiert ist. 

4. System nach einem der Anspruche 1 bis 3, wobei 
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Strahlung zwischen dem Schutzfolien-Laminie- 
rungsabschnitt und dem Folienaufnahmeabschnitt 
angeordnet ist. 



Revendications 

1 . Systeme continu de laminage et de delaminage de 
film comprenant : 

w 

une partie d'approvisionnementde film permet- 
tant de fournir un film de materiau photosensi- 
ble (1) ; 

une partie laminant le film permettant de lami- 
15 ner en continu le film fourni sur une plaque ini- 

tiale d'hologramme (35) a dupliquer fixee sur la 
surface cylindrique d'un cylindre ; 
un rouleau de pression (37) permettant d'ame- 
ner le film (1) en contact etroit avec la plaque 
20 initiale (35) ; 

une partie delaminant le film permettant de de- 
laminer en continu ledit film (1 ) de ladite plaque 
initiale (35) ; et 

une partie d'enroulement du film permettant 
25 d'enrouler ledit film delamine (1 ). 



eine Hologrammoberflache der Hologramm-Origi- 
nalplatte (35) durch ein Substrat mit Abloseeigen- 
schaften geschutzt ist. 

5. System nach einem der Anspruche 1 bis 4, wobei 
die Hologramm-Originalplatte (35) eine Holo- 
grammschicht mit einer Vielzahl von Schichten auf- 
weist, welche unterschiedliche Wellenlangen oder 
Beugungswinkel besitzen, und Grenzschichten 
zwischen diesen Schichten und zwischen der Ho- 
logrammschicht und daruber und darunter liegen- 
den Schichten vorgesehen sind. 

6. System nach einem der Anspruche 1 bis 5, welches 
ferner wenigstens eine Reinigungsgummirolle (44) 
zum Entfernen von Fremdmaterial von der Folie (1 ) 
aus photoempfindlichem Material aufweist, die von 
dem Folienzufuhrungsabschnitt zugefuhrt wird, 
oder eine Einrichtung zur Entfernung von statischer 
Elektrizitat, urn die Absorption von Fremdmaterial 
durch statische Elektrizitat zu verhindern. 

7. System nach einem der Anspruche 1 bis 6, welches 
ferner eine Begrenzungseinrichtung aufweist, um 
die Folie aus photoempfindlichem Material mit Licht 
in einem Muster, gegenuberdem die Folie mit dem 
photoempfindlichen Material empfindlich ist, zur 
selben Zeit oder bevor der DuplizierungsprozeG in 
dem optischen Hologramm-Duplizierungsabschnitt 
ausgefuhrt wird, zu belichten, um dadurch die Folie 
(1) mit dem photoempfindlichen Material dazu zu 
bringen, ihre Photoempfindlichkeit in dem Muster 
des aufgebrachten Lichtes zu verlieren. 

8. System nach einem der Anspruche 1 bis 7, welches 
ferner eine Einrichtung fur eine gleichmaBige Be- 
lichtung aufweist, um die Haftung der Folie aus pho- 
toempfindlichem Material an der Hologramm-Origi- 
nalplatte zu reduzieren, nachdem deroptische Du- 
plizierungsprozeG in dem optischen Hologramm- 
Duplizierungsabschnitt ausgefuhrt worden ist. 

9. System nach einem der Anspruche 1 bis 8, wobei 
die Schutzfolie auf einer Seite eine Kleberschicht 
(52) oder eine Schicht aus druckempfindlichem Kle- 
ber aufweist, und in dem Schutzfolien-Laminie- 
rungsabschnitt die Schutzfolie auf die freigelegte 
Oberflache der von der Folienlaminierungssubstrat 
entlaminierten Folie laminiert wird, wobei die Kle- 
berschicht oder die Schicht aus druckempfindli- 
chem Kleber der freigelegten Oberflache gegen- 
uberliegt. 

10. System nach einem der Anspruche 1 bis 9, welches 
ferner einen Bestrahlungsabschnitt fur die ionisie- 
rende Strahlung aufweist, um eine ionisierende 
Strahlung auf die Schutzfolie aufzubringen, wobei 
der Bestrahlungsabschnitt fur die ionisierende 



2. Systeme selon la revendication 1 , dans lequel ledit 
film (1 ) dispose d'un film de base empile sur Tun de 
ses cotes, ledit systeme comprenant en outre : 

30 

une partie de decollement du film de base per- 
mettant de detacher ledit film de base dudit film 
fourni par ladite partie d'approvisionnement de 
film, ladite partie de decollement du film de ba- 
35 se etant fournie entre ladite partie d'approvi- 

sionnement de film et ladite partie laminant le 
film ; et 

une partie laminant le film protecteur permet- 
tant de laminer de maniere sequentielle un film 
40 protecteur (50) sur une surface exposee dudit 

film delamine a partir dudit substrat laminant le 
film, ladite partie laminant le film protecteur 
etant fournie entre ladite partie delaminant le 
film et ladite partie d'enroulement du film. 

45 

3. Systeme selon la revendication 2, dans lequel ledit 
film (1) comprend une paire de films de base (3,4) 
lies aux deux cotes dudit materiau photosensible 
(2), et ladite partie de decollement du film de base 

50 etant disposee de facon a detacher ledit film de ba- 
se d'un cote dudit film de materiau photosensible 
(1) qui doit se trouver face a ladite plaque initiale 
d'hologramme (35), ledit systeme comprenant en 
outre une partie de duplication optique d'holo- 

55 gramme permettant de dupliquer optiquement une 
image d'hologramme de ladite plaque initiale d'ho- 
logramme sur ledit film de materiau photosensible 
qui est lamine sur ladite plaque initiale d'holo- 



9 



17 



EP0 726 142 B1 



18 



gramme. 

4. Systeme selon Tune quelconque des revendica- 
tions 1 a 3, dans lequel une surface d'hologramme 
de ladite plaque initiale d'hologramme (35) est pro- 
tegee par un substrat ayant des proprietes antiad- 
hesives. 

5. Systeme selon Tune quelconque des revendica- 
tions 1 a 4, dans lequel ladite plaque initiale d'holo- 
gramme (35) dispose d'une couche d'hologramme 
comprenant un certain nombre de couches ayant 
differentes longueurs d'ondes ou angles de diffrac- 
tion, et des couches barrieres sont fournies entre 
ces couches et entre ladite couche d'hologramme 
et les couches la recouvrant dessus et dessous. 

6. Systeme selon I'une quelconque des revendica- 
tions 1 a 5, comprenant en outre au moins Tun des 
elements suivants : un cylindre de gomme net- 
toyant (44) permettant d'eliminer les corps etran- 
gers dudit film de materiau photosensible (1 ) fourni 
par ladite partie d'approvisionnement de film, ou un 
dispositif antistatique permettant d'eviter I'adsorp- 
tion de corps etrangers par electricite statique. 

7. Systeme selon I'une quelconque des revendica- 
tions 1 a 6, comprenant en outre des moyens de 
rognage permettant d'irradier ledit film de materiau 
photosensible avec de la lumiere selon un schema 
auquel ledit film de materiau photosensible est sen- 
sible en meme temps que ou avant que le proces- 
sus de duplication optique soit mene dans ladite 
partie de duplication optique d'hologramme, faisant 
ainsi en sorte que ledit film de materiau photosen- 
sible (1) perde sa photosensibilite selon le schema 
de la lumiere appliquee. 

8. Systeme selon I'une quelconque des revendica- 
tions 1 a 7, comprenant en outre des moyens d'ex- 
position uniforme permettant de reduire I'adhesion 
dudit film de materiau photosensible a ladite plaque 
initiale d'hologramme apres que le processus de 
duplication optique a ete mene dans ladite partie de 
duplication optique d'hologramme. 

9. Systeme selon I'une quelconque des revendica- 
tions 1 a 8, dans lequel ledit film protecteur dispose 
d'une couche adhesive (52) ou d'une couche adhe- 
sive sensible a la pression sur I'un de ses cotes, et 
dans ladite partie laminant le film protecteur ledit 
film protecteur est lamine sur la surface exposee 
dudit film delamine a partir dudit substrat laminant 
le film, ladite couche adhesive ou couche adhesive 
sensible a la pression faisant face a ladite surface 
exposee. 

10. Systeme selon I'une quelconque revendications 1 



a 9, comprenant en outre une partie irradiante de 
rayonnement ionisant permettant d'appliquer un 
rayonnement ionisant audit film protecteur, ladite 
partie irradiante de rayonnement ionisant etant 
5 fournie entre ladite partie laminant le film protecteur 

et ladite partie d'enroulement du film. 
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